Objective: this paper aims to give a broad overview of published data on nutrition and health among migrants in the Netherlands, as well as data on determinants of health. Results and conclusions: Depending on the definition, 9 to 17% of the population belongs to the group`migrants' and this proportion is expected to grow in the coming years. Roughly 2/3 of migrants are of the first generation and on average, they are younger than the Dutch population. Relatively few data concerning the health status of migrants are available. The diet of migrants showed both positive (macronutrients) and negative (micronutrients) differences with the general Dutch diet. The risk of overweight was high among both children and adult women, and the data suggest a higher risk for Turkish and Moroccan groups than for Dutch groups. The importance of health determinants, such as smoking, alcohol use and physical and social environment, was different for migrants than for the Dutch population; however, there were also differences between ethnic groups. The limited data on morbidity for migrants suggest higher risks than for the indigenous population. The same holds for mortality data, especially for the younger age groups. In general, the data that are available suggest that the health status of migrants was less favourable than that of the indigenous population. However, there were also differences between the various groups of migrants. The lower socio-economic position of migrant groups partly explained the differences in health status. Nevertheless, a study among Turkish people indicated that their health status was lower than that of Dutch people of comparable socioeconomic status.
Introduction
Throughout the history of the Netherlands, migrants have formed a permanent part of the Dutch population, in earlier times as well as more recently. In most cases, migrants form a heterogenous group of people coming for very different reasons from various countries, nearby as well as far away. In the first years after the second world war they mainly came from the Dutch Indies. Since the sixties they arrived as students from Surinam and the Antilles and as labour force from southern Europe and North Africa. After the independence of Surinam again many people chose to live in the Netherlands. Since the seventies, women and children from different countries came to the Netherlands for family reunion. Nowadays, the Turkish, Moroccan, Surinam and Antillean population form the larger part of migrants in the Netherlands. During the last decades also a variety of population groups have settled in the Netherlands as refugees, for example from Africa and Eastern Europe. For the Dutch Ministry of Health, Welfare and Sports, migrants are among the priority groups for health policy. Recently, more and more data on the health situation of migrants in the Netherlands have become available, but on the whole, the information is far from complete and mostly restricted to Turkish, Moroccan, Surinam and Antillean groups. The same applies to ohter countries in Europe; generally incomplete data are available that are restricted to only a part of the migrant population groups in Europe 1±3 . To identify migrants, different definitions are being used and proper description of the various population groups is a subject of discussion among researchers concerned with migrants in the Netherlands 4 . First generation migrants are persons born outside the Netherlands with at least one parent also born outside the Netherlands. Second generation migrants are, according to the narrow definition, persons born in the Netherlands with both parents born outside the Netherlands. According to the broad definition, second generation migrants are persons born in the Netherlands with at least one parent born outside the Netherlands. 9% (1 300 000 persons) of the Dutch population belongs to the former category, and 17% to the latter (1-1-1995) . Table 1 lists the most important migrant groups 5 . The migrant population is expected to grow by more than 85% from 1995 until the year 2015, while the expected growth of the whole population within this period is about 8%.
Roughly 2/3 of the migrant population groups is of the first generation. Table 2 shows the duration of stay in the Netherlands for first generation migrants, according to country of origin.
Migrants are younger than the total Dutch population: 48% of Moroccans are younger than 20 years; for Turkish, Surinam and Antillean people the figure is 42, 36 and 38% respectively 6 . Table 3 shows the composition of migrant households. It can be seen from the table that the majority of people from Turkey and Morocco live as two-parent families. Among Surinam and Antillean people there are more one parent families, and among the indigenous Dutch population the proportion of singles and of childless couples is larger. This paper will provide a broad overview of published data on nutrition, health and its determinants among migrants in the Netherlands, with emphasis on nutrition and anthropometry. Two reports form the basis of this review. An overview of nutritional studies in the Netherlands was published in 1990 by the Netherlands Nutrition Council 7 . Besides, an extensive review of studies on health status and determinants of health of the Dutch population and of subgroups such as migrants, was published 6 . Both reports were financed by the Dutch Ministry of Health, Welfare and Sports and compiled under close supervision of leading scientists in the Netherlands.
In addition, more recent data from health and nutrition surveys carried out in the last years is included 8±12 . In this paper,`migrants' refers to Surinam, Antillean, Turkish and Moroccan people in the Netherlands, unless otherwise stated.
Nutrition
In the Netherlands, nutrition surveys have been carried out for may years. First, surveys were carried out among separate population groups such as school children (Dutch as well as migrant children) or army personnel. Since the establishment of the Dutch Nutrition Surveillance system in 1986 13 , nutrition surveys are being carried out on a more regular basis among representative samples of the population (Dutch National Food Consumption Surveys (DNFCS)
14±16
). These general surveys form the basis for selecting risk areas (nutrients) and/or risk groups (population groups) to be studied in depth 17, 18 . In the DNFCS, however, migrant groups are underrepresented and therefore the nutrition (and health) situation among migrants is still studied in separate surveys. Table 4 gives an overview of nutrition surveys among migrants carried out in the Netherlands between 1978 and 1992 7, 19 . The studies took place in the Hague, Amsterdam, Utrecht, Ede/Arnhem and Rotterdam. Recruitment for the studies was done in different ways such as through schools, participants of language class, local health organisations, and cultural centres. For nutritional assessment 24 hour recalls were used, but the level of detail was different for different studies, varying from meal pattern only to calculation of energy and macro-and micronutrients. Table 4 shows that (aspects of) nutritional status was measured in nearly all studies among migrant children; among adults this was only the case in one study among Turkish men (1992/1992, anthropometry).
Apart from the nutrition surveys there is a tradition of regular health surveys among schoolchildren in the Netherlands, where certain nutritional questions are included sometimes. In 1993/1994, nutrition was part of a health survey among children aged 0±18 years 9 . Of the total sample population of 4450 children (51% boys, 49% girls), 88% were of Dutch origin, 3% of Surinam or Antillean origin, 4% of Turkish or Moroccan origin and 5% of other non-Dutch origin. A written questionnaire on the consumption of meals and foods during the previous day, revealed that 93% of children of Dutch origin used breakfast on the previous schoolday, compared to 83% of Surinam/Antillean children and 81% of Turkish/Moroccan children. Compared to Dutch children, Surinam/Antillean children ate more often fish, pulses and rice or pasta and less often milk(products), sweet or savoury snacks, potatoes and meat. Children from Morocco and Turkey ate more often eggs, pulses, fish and rice or pasta and less often milk(products), potatoes, meat and soft drinks. Amounts of foods eaten were not asked in this survey and assessment of energy and nutrient intake did not take place.
The most recent nutrition surveys among migrants took place between 1996 and 1998. In 1996 and 1997, two pilot studies were carried out among Moroccan women and Surinam men 20±22 , respectively. They were feasibility studies for a nationwide food consumption survey among migrant population groups, which was carried out in 1998 11, 12 . The sample in this study consisted of 91 Moroccan, 179 Turkish and 203 Dutch families with a child between 7.5 and 9.5 years old (response rate 45%). Trained dietitians and interpreters obtained 24-h recalls from children and their mothers in their home. Other data collected were general and lifestyle characteristics and anthropometry. Iron status (hb, ferritin, saturation%) was measured among mothers only (response rate 33%).
The proportion of children skipping breakfast was higher among migrants than among Dutch children; 6, 8 Comparison with RDA's learned that intake of retinol (RE) was less than 80% of RDA among all groups of children; among migrant children average vitamin B1 intake was also marginal.
Among migrant women intake of retinol, vitamin B1, B2, iron and calcium, and among Dutch women intake of iron, was less than 80% of RDA.
In general, all studies so far showed that the average macronutrient intake of Surinam and mediterranean children and of Turkish and Moroccan women was more in line with the Dutch Guidelines for a healthy diet than the conventional Dutch diet. Their food contained less fat, particularly saturated fat, more carbohydrates, and the ratio between polysaccharides and mono/disaccharides was more favourable. However, mean intakes of vitamins and minerals were lower than among Dutch reference groups and more often below the RDA (particularly calcium, iron, and one or more B vitamins). Although there were some differences between studies, a lower consumption of milk and milk products, the use of leaner meats, more frequent use of oil instead of margarine and butter and less frequent consumption of soft drinks, biscuits and sweets contributed to these findings.
Possible changes in consumption patterns of migrant children in 1998 as compared to 1984 23 are being studied at this moment.
Insofar as biochemical and clinical data are available for children, these were in line with the food consumption data.
The low intake of iron among Moroccan and Turkish women was confirmed by a low iron status; the prevalence of low iron status was the highest among Turkish women. Also in line with the dietary data, total serum cholesterol levels were on average lower among Turkish and Moroccan women than among Dutch women.
Anthropometry
In the surveys available, anthropometric data are mostly obtained by measuring weight, height and one or more skinfold(s) or arm circumference. No reference data for migrant children in the Netherlands are available yet, so data for migrant children are usually compared to data from Dutch children from the same or comparable surveys, or with other published reference data.
From health surveys among children aged 0±18 years in 1992/93 and 1993/94 it appeared that average body mass index among Turkish and Moroccan children was higher than among Dutch children 8, 9 . A body mass index above the P97 of the reference values of RollandCachera 24 was prevalent among 16% of Turkish and Moroccan children aged 4±15 years as compared to 8% among Dutch children of the same age-groups (data 1992/1993). However, it should be noted that socioeconomic status was lower among migrant groups.
Weight per 100 cm and arm circumference per 100 cm among Moroccan, Turkish and Dutch children in 1998 were higher than among comparable groups in 1984. The percentage increase in mean arm circumference per 100 cm was slightly greater among migrant children than among Dutch children 11, 23 . Furthermore, from the health survey among children it appeared that migrant children took part in less sports activities than Dutch children (1992/1993). A lower level of physical activity was also reported for Turkish and Mororoccan girls and women in comparison with Dutch girls and women 6 . The above findings suggest that both migrant and Dutch children are at risk of overweight, with a higher risk for migrant children and women.
Mean body mass index among Moroccan, Turkish and Dutch women n 91Y 180 and 202; mean age 35, 33 and 38 years) was 30.8, 28.8 and 25.7 kg/m 2 , respectively; mean waist circumference was 94, 85 and 83 cm, respectively 11 . The prevalence of overweight (according to BMI or waist circumference) was high among all groups of mothers. Severe overweight (waist circumference more than 88 cm) was prevalent among more than 25% of Turkish and Dutch mothers and more than 50% of Moroccan mothers.
Factors related to health and nutrition
In 1991, a health interview was carried out among Turkish inhabitants of the Netherlands 25 . Recently, a similar interview was held among Moroccan people in the Netherlands, but the results have not been published yet. Apart from that, a variety of subjects has been studied among various samples of the Dutch migrant population. These have been thoroughly reviewed 6 . An extensive rewiew of all studies on health, morbidity and mortality is beyond the scope of this paper. Therefore, in this and the following sections only the most relevant conclusions will be given.
Alcohol intake is an important aspect of lifestyle. However, it is well known that it is difficult to reliably assess alcohol intake and probably the more so among population groups with religious taboos on alcohol intake. Reported alcohol use was lower among people from Turkey and Morocco in comparison with the Dutch population. However, underreporting may play a role here. Relatively many alcoholproblems were identified among Surinam-Hindostans in the Hague.
Smoking was less common among Surinam, Moroccan and Turkish youth than among Dutch youth. However, a health survey among Turkish men revealed that among the 24±44 year olds the proportion smokers was 70%, against 43 among Dutch men, while the number of cigarettes smoked was also higher among Turkish men. The proportion of smokers among Turkish women is slightly lower than among Dutch women; among Surinam and Moroccan women the proportion of smokers is clearly lower.
Migrants were overrepresented among drugusers. Drugproblems were more common among migrants, while alcohol problems were more common among the indigenous population.
The physical and social environment also influence the health situation of the migrant population. The majority of migrants live in the big cities in the west of the country, and the quality of their housing is often worse than that of other people.
The lower socio-economic position of migrant groups partly explains the differences in their health situation. However, the health status of Turkish people appeared to be lower than that of Dutch people of comparable socio-economic status.
Turkish and Moroccan families fall in the lower income categories, because of their educational and professional level. The educational level of Antilleans is equal to that of the Dutch population in general, and Surinam families are in the middle categories. However, the unemployment level amon all migrant groups is higher then among the rest of the population.
Morbidity
Morbidity data available for migrants are far from complete and those that are available are varied 6 . For children the following data are available. Among Moroccan children (0±19 years old), the incidence of type I diabetes was 1.6 that for Dutch children.
Dental health was different for the different ethnic groups: one third of 5-year old Moroccan and Turkish children had a healthy set of teeth, compared to almost two third of Surinam, Antillean and Dutch children. Migrant children used fluoride less frequently and visited their dentist less frequently than Dutch children.
Enuresis nocturna was more prevalent among Turkish and Moroccan children of 5 years and older (1992/1993); however, this was no longer the case among children of 7 years and older.
A survey among infants and schoolchildren showed a lower prevalence of asthmatic complaints among migrant children than among Dutch children. For example, among Dutch schoolchildren the prevalence of recent asthma was 12.7%, while this was 11.8, 9.4 and 6.2% for Surinam, North African and Turkish children, respectively 10 .
For adults it was found that chronic diseases were more prevalent among Turkish men and women than among Dutch men and women (+50% and +15%, respectively). For other migrant groups no such data are available.
Insulin resistance and insulin resistant diabetes (type II) was more prevalent among Surinam Hindostans. The age of onset was lower and complications are possibly more serious.
Migrant groups, tended to have more health complaints as compared with the Dutch population and people from Turkey more than those from Surinam or the Antilles (no recent data on Moroccan people).
Hospitalisation because of psychological problems was higher among some, but not all, migrant groups than among the Dutch population. However, the extent to which this represents a real difference in psychological problems is not clear.
Mortality
An analysis of mortality data on migrants is difficult to assess, e.g. because there is no complete insight into the percentage return to the country of origin among older migrants. As migration is never a random process, one should also be aware of selection bias. The data that have been analysed so far indicate that mortality was higher among most of the migrant groups, especially in the younger age groups. An exception was the (standardised) mortality among adult Antilleans, which was lower than among the indigenous Dutch population.
Perinatal mortality among migrants was 1.5±2 higher than among the rest of the population. Among people from Surinam and the Antilles this can be explained by premature birth; among people from Morocco and Turkey it can be partly explained by teenage and multiple pregnancies.
The increased mortality among Turkish and Moroccan children and adolescents can be explained by inherited and infectious diseases, accidents and other external causes. Infectious diseases and accidents often take place while families were abroad, e.g. visiting the country of origin during holidays.
Few data are available on mortality among people from Surinam and the Antilles. Data from the Hague suggest an increased mortality from diabetes among Surinam Hindostans.
Summary and conclusions
Relatively few data concerning the health status of migrants are available; not all migrant population groups, nor all aspects of health have been studied. Therefore, an important conclusion might be that more comprehensive research concerning health and nutrition among migrants in the Netherlands is needed. Furthermore, it is not possible to give a complete picture of the nutrition and health status among migrants in the Netherlands. In general, the data that are available suggest that the health status of migrants is worse than that of the indigenous population. However, there are also differences between the various groups of migrants. More specifically, the following conclusions can be drawn.
Nutrition surveys mostly concerned children and/or women. The results showed that macronutrient intake among migrants was often more in line with the guidelines for a healthy diet than that among the Dutch population. Micronutrient intake was lower among migrants than among the Dutch population. Breakfast was used less frequently by migrants than by the indigenous population.
Data on nutrient intake as well as iron status indicated that women of childbearing age were at risk of marginal irons status, and migrant women more than Dutch women.
Children were at risk of overweight and the data suggest a higher risk for migrant children.
Severe overweight (waist circumference more than 88 cm) was prevalent among more than 25% of Turkish and Dutch women and more than 50% of Moroccan women.
Health determinants, such as smoking, alcohol use and physical and social environment were different for migrants than for the Dutch population; however, there were important differences between migrant groups.
The limited data on morbidity for migrants suggest higher risks than for the indigenous population. The same holds for mortality data, especially for the younger age groups.
